This experiment was conducted to determine the effect of supplemental choline and lecithrn in the diet of juvenile humpback grouper. Four treatments were designed in a 2x 2 factorial desrgn and diets containing 0% or 8% lecithin and 0% or 0 9% choltne chloride were fed to hatchery produced.luvenile of 3.9 t 0.2 gram body weight. They were reared rn 30 liter polycarbonate tank and stocked 15 fish in each tank. All tanks were equipped with flowthrough system. Fish were fed with experimental diet three times a day for 7 weeks. The results of the experiment showed that the groMh and feed efficiency of humpback grouper were affected by supplemental choline and lecithin. An interaction effect was observed between supplemental dietary choline and lecithin on fish weight gain (192 5% to 240.5o/o) and feed efficiency (46.9% to 73.29%).
INTRODUCTION
Choline is generally classified as an essential vitamin by most comparative nutritionists. This substance is an important component of phospholipid lecithin and cet1ain other complex lipids. lt serves as a source of labile methyl groups for synthesis of various ethylated metabolites and as precursor of acetylcholine. Most animals can synlhesize choline if adequate methyl donors such as methionine are present in the diet. The rate of choline synthesis has been shown to be insufficient to meet the metabolic and physiologic needs in some young animals (Wilson and Poe 1988) . Therefore, choline should be presented in the diet for normal growth.
Dietary essentiality and deficiency signs of choline have been reported on common carp (Ogeno ef a/., '1970) , red sea bream (Yano, 1975) , Japanese eel (Arai ef al., 1972) and red drum (Craig and Galtin, 1997 Some information is available on the requirement of choline for fish. The choline requirement of common carp appears to be not more than 1,500 mg/kg of diet (Ogeno et al., 1970) . Halver (1972) reported that Chinook and Coho salmon require 600-800 mg choline/kg of diet based on maximum liver storage data. Hung et al. (1987) showed that juvenile white sturgeon fed purified diet containing 8% refined soybean lecithin had better growth when compared to those fed diet without lecithin. Dietary sources of phospholipid such as soybean lecithin were essential for oroMh and survival of red sea bream and flatfish (Kanazawa et a|.,1985 and Kanazawa, 1993 , 1997 Data of body weight, total length, and survival rate were recorded every week. At the end of experiment, the livers were quickly dissected from two randomly selected fish from each tank, weighed, freeze dried, and kept at -20oC until analyzed for lipid content. Lipid content of livers (pooled samples) was analyzed using chloroform-methanol (Blight and Dyer, 1957) . Crude protein, lipid, and ash of diets were analyzed following the standard methods (AOAC, 1985) . All data were analyzed by two-way ANOVA. lf there was interaction, means were compared using one-way ANOVA and differences between treatment means were considered significant at p<0.05, Analysis of variance showed that weight gain, feed intake, feed efficiency, and hepatosomatic index (HSl= liver weight/body weight x 100%) were significanfly affected by both supplements (p<0.05). Humpback grouper fed with the control diet (diet l) had signifi_ cantly lower percentage weight gain and feed efficiency and higher feed intake than those fed with diets either one or both supplements (diets ll, lll, or lV). The weight gain of humpback grouper fed with the diet supple_ mented with lecithin (diet lt) was significanily lower 2 than those fed diet with diets ilt and lV. The feed efficiency of humpback grouper fed with diets ll and lll was not significantty different, but fish fed with diet ll was significantly lowerthan those fed diet with both supplements (diet lV). The HSI of humpback grouper fed with diets containing supplemental choline or lecithin or lecithin and choline (diet ll, lll, and lV) was not significant (P<0.05) but significanfly higher than that fed with diet control (diet l). The results of this experi_ ment showed that to attain good groMh humpback grouper may require choline and lecithin. The same result was found on juvenile white sturgeon, Accidence transmontanus (Hung and Lutes, 19SS) . 
